Attorney Docket No. 108298544US 
Disclosure No. 00-1194.00/US 



Amendments to the Claims : 

Please amend claims 1, 14, 21, 34-42 as follows. Following is a complete listing 
of the claims pending in the application, as amended: 

1. (Currently Amended) An apparatus for electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

a workpiece holder configured to receive a microelectronic workpiece; 

a workpiece electrode configured to contact a processing side of the workpiece 

when the workpiece is received in the workpiece holder; 
a first remote electrode and a second remote electrode, the first and second 

remote electrodes being spaced apart from the workpiece holder; 
a mechanical medium having a bearing surface facing the workpiece holder and 

a backside facing the first and second remote electrodes; 
a switching assembly coupled to the workpi ece electrode, the first remote 

elftr.trorie. and the second remot e electrode; 
an AC power *"ppiy ftlectricallv coupled to the switching assembly to be in 
electrical communication with the first an d second remote electrodes via 
thft switching assembly ; and 
a DC power supply ftlftotricallv coupled to the switching assemb ly to be in 
electrical communication with the wor kpiece electrode at one polarity and 
at least one of the first and second remote electrodes at an opposite 
polarity via the switching assembly ^-afld 
a ow i tching assembly couplod to tho workp i ece ol o ctrodo, the fir -st-femete 
oloctrodo, tho socond romoto oloctrodo, tho AC power supply, and the D P 
powef^u^-w h o r o in tho switching asoombly ic configur e d to sel e ctive ly 
couplo tho AC power supp l y and/or tho DC powor supp l y to th o workpie c e 
e lectrode, the first Fernete ninrtrnrin -mri/ortho socond romoto oloctr od p . 

2. (Previously presented) The apparatus of claim 1 wherein the workpiece 
electrode is carried by the workpiece holder. 
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3. (Previously presented) The apparatus of claim 1 wherein: 
the workpiece electrode is carried by the workpiece holder; and 

the first remote electrode and the second remote electrode are carried by a 
remote electrode assembly separate from the workpiece holder. 

4. (Original) The apparatus of claim 1 wherein: 

the workpiece holder comprises a substrate carrier having a chuck configured to 
hold the workpiece so that the processing side faces downward and a 
drive assembly coupled to the substrate carrier to move the substrate 
carrier; and 

the workpiece electrode is carried by the workpiece holder. 

5. (Original) The apparatus of claim 1 wherein: 

the workpiece holder comprises a substrate carrier having a chuck configured to 
hold the workpiece so that the processing side faces upward and a drive 
assembly coupled to the substrate carrier to move the substrate carrier; 
and 

the workpiece electrode is carried by the workpiece holder. 

6. (Original) The apparatus of claim 1, further comprising an electrode 
assembly spaced apart from the workpiece holder, and wherein the first remote 
electrode and the second remote electrode are carried by the electrode assembly. 

7. (Original) The apparatus of claim 1 wherein: 

the apparatus further comprises a moveable electrode assembly spaced apart 
from the workpiece holder, the electrode assembly being moveable 
relative to the workpiece holder; and 

the first remote electrode and the second remote electrode are carried by the 
electrode assembly. 
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8. (Original) The apparatus of claim 1 wherein: 

the apparatus further comprises a moveable electrode assembly spaced apart 

from the workpiece holder, the electrode assembly being moveable 

relative to the workpiece holder; 
the first remote electrode and the second remote electrode are carried by the 

electrode assembly; and 
the mechanical medium comprises a first polishing pad carried by the first 

remote electrode and a second polishing pad carried by the second 

remote electrode. 



9. (Original) The apparatus of claim 1 wherein: 
the apparatus further comprises a table; 

the mechanical medium comprises a polishing pad carried by the table; 

the workpiece holder is positioned over the polishing pad, and the workpiece 

electrode is carried by the workpiece holder; and 
the first remote electrode and the second remote electrode are carried by the 

table. 



10. (Original) The apparatus of claim 1 , further comprising a controller having 
a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrochemical processing solution, (b) applying a 
direct electrical current to the workpiece electrode and at least one of the first remote 
electrode and/or the second remote electrode while the workpiece contacts the 
electrochemical processing solution, (c) applying an alternating electrical current to at 
least one of the first remote electrode and/or the second remote electrode while the 
workpiece contacts the electrochemical processing solution, and (d) pressing the 
processing side of the workpiece against the mechanical medium at least while 
applying the alternating current. 
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1 1 . (Original) The apparatus of claim 1 , further comprising a controller having 
a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrochemical processing solution, (b) applying a 
direct electrical current to the workpiece electrode and at least one of the first remote 
electrode and/or the second remote electrode while the workpiece contacts the 
electrochemical processing solution, (c) applying an alternating electrical current to the 
first remote electrode and the second remote electrode while the workpiece contacts 
the electrochemical processing solution, and (d) pressing the processing side of the 
workpiece against the mechanical medium at least while applying the alternating 
current. 

12. (Original) The apparatus of claim 1 , further comprising a controller having 
a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrochemical processing solution, (b) applying a 
direct electrical current to the workpiece electrode and at least one of the first remote 
electrode and/or the second remote electrode while the workpiece contacts the 
electrochemical processing solution, (c) applying an alternating electrical current to the 
first remote electrode and the second remote electrode while applying the direct 
electrical current. 

13. (Original) The apparatus of claim 1, further comprising a controller having 
a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrochemical processing solution, (b) applying a 
direct electrical current to the workpiece electrode and at least one of the first remote 
electrode and/or the second remote electrode while the workpiece contacts the 
electrochemical processing solution, (c) applying an alternating electrical current to the 
first remote electrode and the second remote electrode while the workpiece contacts 
the electrochemical processing solution, (d) pressing the processing side of the 
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workpiece against the mechanical medium at least while applying the alternating 
current, and (e) moving the at least one of the workpiece and/or the first and second 
remote electrodes so that the first and the second remote electrodes have a higher 
dwell time at a first region of the workpiece than at a second region. 

14. (Currently Amended) An apparatus for electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

a workpiece holder configured to receive a microelectronic workpiece; 

a workpiece electrode configured to contact a processing side of the workpiece 

when the workpiece is received in the workpiece holder; 
a first remote electrode and a second remote electrode, wherein the first and 

second remote electrodes are juxtaposed to the workpiece holder to be 

spaced apart from the processing side of the workpiece when the 

workpiece is received in the workpiece holder; 
an AC power supply; 
a DC power supply; and 

a switching assembly coupled to the workpiece electrode, the first remote 
electrode, the second remote electrode, the AC power supply, and the DC 
power supply, wherein the switching assembly is co n f i gur e d to s ele ctiv el y 
couplo the AC pow e r supp l y and/or th e DC power supply to th o workpiece 
o l o ctrod o , th e f i rst r o mot o el e ctrode, and/or the s e cond remot e o loctrode a 
wherein the switching assembly includes at least a first configuration and 
a second configuration, and wherein in the first configuration, the DC 
power supply is coupled to the workpiece electrode and the first remote 
electrode while the AC power supply is simultaneously coupled to the first 
and second remote electrodes, and wherein in the second configuration, 
the DC power supply is connected to the workpiece electrode and both 
the first and second remote electrodes while simultaneously the AC power 
supply is coupled to the first and second remote electrodes . 
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15. (Original) The apparatus of claim 14 wherein the workpiece electrode is 
carried by the workpiece holder, and wherein the apparatus further comprises a 
mechanical medium having a bearing surface facing the workpiece holder and a 
backside facing the first and second remote electrodes. 

16. (Original) The apparatus of claim 15 wherein: 

the workpiece electrode is carried by the workpiece holder; and 
the first remote electrode and the second remote electrode are carried by an 
electrode assembly separate from the workpiece holder. 

17. (Original) The apparatus of claim 15, further comprising an electrode 
assembly spaced apart from the workpiece holder, and wherein the first and second 
remote electrodes are carried by the electrode assembly. 

18. (Original) The apparatus of claim 15 wherein: 

the apparatus further comprises a moveable electrode assembly spaced apart 
from the workpiece holder, wherein the electrode assembly is moveable 
relative to the workpiece holder; and 

the first and second remote electrodes are carried by the electrode assembly. 

19. (Original) The apparatus of claim 15 wherein: 

the apparatus further comprises a moveable electrode assembly spaced apart 

from the workpiece holder; 
the first and second remote electrodes are carried by the electrode assembly; 

and 

the mechanical medium comprises a first polishing pad carried by the first 
remote electrode and a second polishing pad carried by the second 
remote electrode. 

20. (Original) The apparatus of claim 1 5 wherein: 
the apparatus further comprises a table; 
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the mechanical medium comprises a polishing pad carried by the table; 

the workpiece holder is positioned over the polishing pad, and the workpiece 

electrode is carried by the workpiece holder; and 
the first and second remote electrodes are carried by the table. 

21. (Currently Amended) An apparatus for electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

a workpiece holder configured to receive a microelectronic workpiece; 

a first electrode configured to contact a processing side of the workpiece when 

the workpiece is received in the workpiece holder; 
a second electrode and a third electrode, the second and third electrodes being 

remote electrodes that are spaced apart from the workpiece holder; 
a mechanical medium between the workpiece holder and each of the second 

and third electrodes; 
an AC power supply; 
a DC power supply; and 

a switching assembly coupled to the first electrode, second electrode, third 
electrode, AC power supply, and the DC power supply, wherein the 
switching assembly io configur e d to sel e ctively couplo tho AC power 
supply and/or the DC pow e r supply to th o first, oocond, and/or third 
nln ntrod e s includes at least three configurations comprising: 
a first configuration, wherein the DC power supply is disconnected from 

the workpiece electrode and the first and second remote electrodes 

while the AC power supply is coupled to the first and second 

remote electrodes; 
a second configuration, wherein the DC power supply is coupled to the 

workpiece electrode and both the first and second remote 

electrodes while the AC power supply is disconn ected from the first 

and second remote electrodes; 
a third configuration, wherein the DC power supply is coupled to the 

workpiece electrode and both the first and second remote 
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electrodes while simultaneously the AC power supply is coupled to 
the first and second remote electrodes . 

22. (Original) The apparatus of claim 21 wherein the first electrode is carried 
by the workpiece holder. 

23. (Original) The apparatus of claim 21 wherein: 
the first electrode is carried by the workpiece holder; and 

the second and the third electrodes are carried by an electrode assembly 
separate from the workpiece holder. 

24. (Original) The apparatus of claim 21 wherein: 

the workpiece holder comprises a substrate carrier having a chuck configured to 
hold the workpiece so that the processing side faces downward and a 
drive assembly coupled to the substrate carrier to move the substrate 
carrier; and 

the first electrode is carried by the workpiece holder. 

25. (Original) The apparatus of claim 21 wherein: 

the workpiece holder comprises a substrate carrier having a chuck configured to 
hold the workpiece so that the processing side faces upward and a drive 
assembly coupled to the substrate carrier to move the substrate carrier; 
and 

the first electrode is carried by the workpiece holder. 

26. (Original) The apparatus of claim 21, further comprising an electrode 
assembly spaced apart from the workpiece holder, and wherein the second and the 
third electrodes are carried by the electrode assembly. 



[10829-8544-US0000/SL052690.009] 



10 



Attorney Docket No. 108298544US 
Disclosure No. 00-1194.00/US 



27. (Original) The apparatus of claim 21 wherein: 

the apparatus further comprises a moveable electrode assembly spaced apart 

from the workpiece holder; and 
the second and the third electrodes are carried by the electrode assembly. 

28. (Original) The apparatus of claim 21 wherein: 

the apparatus further comprises a moveable electrode assembly spaced apart 

from the workpiece holder; 
the second and the third electrodes are carried by the electrode assembly; and 
the mechanical medium comprises a first polishing pad carried by the second 

electrode and a second polishing pad carried by the third electrode. 

29. (Original) The apparatus of claim 21 wherein: 
the apparatus further comprises a table; 

the mechanical medium comprises a polishing pad carried by the table; 

the workpiece holder is positioned over the polishing pad, and the first electrode 

is carried by the workpiece holder; and 
the second and the third electrodes are carried by the table. 

30. (Original) The apparatus of claim 21, further comprising a controller 
having a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrolytic solution, (b) applying a direct electrical 
current to the first electrode and at least one of the second and/or the third electrodes 
while the workpiece contacts the electrolytic solution, (c) applying an alternating 
electrical current to at least one of the second and/or the third electrodes while the 
workpiece contacts the electrolytic solution, and (d) pressing the processing side of the 
workpiece against the mechanical medium at least while applying the alternating 
current. 
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31. (Original) The apparatus of claim 21, further comprising a controller 
having a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrolytic solution, (b) applying a direct electrical 
current to the first electrode and at least one of the second and/or the third electrodes 
while the workpiece contacts the electrolytic solution, (c) applying an alternating 
electrical current to the second and the third electrodes while the workpiece contacts 
the electrolytic solution, and (d) pressing the processing side of the workpiece against 
the mechanical medium at least while applying the alternating current. 

32. (Original) The apparatus of claim 21, further comprising a controller 
having a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrolytic solution, (b) applying a direct electrical 
current to the first electrode and at least one of the second and/or the third electrodes 
while the workpiece contacts the electrolytic solution, (c) applying an alternating 
electrical current to the second and the third electrodes while applying the direct 
electrical current. 

33. (Original) The apparatus of claim 21, further comprising a controller 
having a computer operable medium containing instructions to operate the apparatus 
according to a process comprising (a) contacting the processing side of the 
microelectronic workpiece with an electrolytic solution, (b) applying a direct electrical 
current to the first electrode and at least one of the second and/or the third electrodes 
while the workpiece contacts the electrolytic solution, (c) applying an alternating 
electrical current to the second and the third electrodes while the workpiece contacts 
the electrolytic solution, (d) pressing the processing side of the workpiece against the 
mechanical medium at least while applying the alternating current, and (e) moving the 
at least one of the workpiece and/or the second and third electrodes so that the second 
and the third electrodes have a higher dwell time at a first region of the workpiece than 
at a second region. 
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34. (Currently Amended) An apparatus for electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

a workpiece holder configured to receive a microelectronic workpiece; 

a workpiece electrode configured to contact a processing side of the workpiece 

when the workpiece is received in the workpiece holder; 
a first remote electrode and a second remote electrode, the first and second 

remote electrodes being spaced apart from the workpiece holder; 
a mechanical medium between the workpiece holder and each of the first and 

second remote electrodes; 
an AC power supply; 
a DC power supply; and 

a switching assembly coupled to the workpiece electrode, first remote electrode, 
second remote electrode, AC power supply, and the DC power supply; 
and 

a controller coupled to the switching assembly, the controller including a 
computer operable medium containing instructions to operate the 
switching assembly according to a process including (a) coupling the 
workpiece electrode and at least one of the first and second remote 
electrodes to the DC power supply via the switching assembly , and/or (b) 
coupling the first and second remote electrodes to the AC power supply 
via the switching assembly . 

35. (Currently Amended) An apparatus for electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

a workpiece holder configured to receive a microelectronic workpiece; 

a workpiece electrode configured to contact a processing side of the workpiece 

when the workpiece is received in the workpiece holder; 
a first remote electrode and a second remote electrode, the first and second 

remote electrodes being spaced apart from the workpiece holder; 
a mechanical medium between the workpiece holder and each of the first and 

second remote electrodes; 
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a switching assembly coupled to the workpiece electrode, first remote electrode, 
and second remote electrode; 

an AC power supply electrically coupled to the switching a ssembly to be in 
electrical communication with the first and second remote electrodes ; and 

a DC power supply electrically coupled to the switching as sembly to be in 
electrical communication with the workpiece electrode at one po larity and 
at least one of the first and second remote electrodes at an opposite 
polarity via the switching assembly^ n4 

a switching a ssombly coup lo d to the workp i ec e o l o ctrode, f i rst r o moto el ect ro de 
oocond romoto oloctrodo, AC power supp l y, and tho DC powor supply, 
whoroin tho switching assombly i s configured to solect i voly couplo the 
workp i oc e oloctrodo and at lo ast ono of th o first and/or s o cond remote 
o l o ctrodes to th o DC powor supply, and further wh o rein tho sw i tching 
assomb l y is configur o d to solectivo l y couplo a t lo ast tho f i rst and socond 
r o moto eloctrodos to tho AC powor supply . 

36. (Currently Amended) An apparatus for electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

a workpiece holder configured to receive a microelectronic workpiece; 

a workpiece electrode carried by the workpiece holder, the workpiece electrode 
being configured to contact a processing side of the workpiece when the 
workpiece is received in the workpiece holder; 

a material removal device including an electrode assembly facing the workpiece 
holder, a first remote electrode carried by the electrode assembly, a 
second remote electrode carried by the electrode assembly, and a 
mechanical medium carried by the first and second remote electrodes, 
wherein the first and second remote electrodes are spaced apart from the 
workpiece holder; 

an AC power supply; 

a DC power supply; and 
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a switching assembly coupled to the workpiece electrode, first remote electrode, 
second remote electrode, AC power supply, and the DC power supply, 
wherein the switching assembly i o configurod to soloct i voly coup l o tho AC 
powor supply and/or th o DC powor oupply to th o workpioco e l e ctrode, the 
f i rct r ^ mnt n nl nr.trnH n i n nri/nr th o n o cond r e mot e o lectrode includes at 
least three configurations comprising: 

a first configuration, wherein the DC power supply is disconnected from 
the workpiece electrode and the first and second remote electrodes 
while the AC power supply is coupled to the first and second 
remote electrodes; 

a second configuration, wherein the DC power supply is coupled to the 
workpiece electrode and both the first and second remote 
electrodes while the AC power supply is disconnected from the first 
and second remote electrodes; 

a third configuration, wherein the DC power supply is coupled to the 
workpiece electrode and both the first and second remote 
electrodes while simultaneously the AC power sup ply is coupled to 
the first and second remote electrodes . 

37. (Currently Amended) An apparatus for electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

a workpiece holder configured to receive a microelectronic workpiece; 

a workpiece electrode carried by the workpiece holder, the workpiece electrode 
being configured to contact a processing side of the workpiece when the 
workpiece is received in the workpiece holder; 

a material removal device including an electrode assembly facing the workpiece 
holder, a first remote electrode carried by the electrode assembly, a 
second remote electrode carried by the electrode assembly, and a 
mechanical medium carried by the first and second remote electrodes, 
wherein the electrode assembly is moveable to move the first and second 
remote electrodes relative to the workpiece holder; 
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an AC power supply; 
a DC power supply; and 

a switching assembly coupled to the workpiece electrode, first remote electrode, 
second remote electrode, AC power supply, and the DC power supply, 
wherein the switching assembly is configur e d to s e l e ct i v el y coupl e th e AC 
power supply and/or th o DC pow e r supply to th o workpiece electrode, tho 
f i rst r o mot o e l ectrode, a nd/or the seco n d r o moto ole ctrode includes at 
least two configurations comprising: 

a first configuration, wherein the DC power supply is coupled to the 
workpiece electrode and the first remote electrode while the AC 
power supply is coupled to the first and second remote electrodes; 

a second configuration, wherein the DC power supply is coupled to the 
workpiece electrode and the second remote electrode while 
simultaneously the AC power supply is coupled to the first and 
second remote electrodes. 



38. (Currently Amended) A method of electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

contacting a processing side of a microelectronic workpiece with an electrolytic 
solution; 

applying a direct electrical current to a workpiece electrode contacting the 
processing side of the workpiece and a first remote electrode spaced 
apart from the processing side of the workpiece , the workpiece electrode 
and the first remote electrode being in electrical communication with the 
electrolytic solution; 

applying an alternating current to the first remote electrode and a second remote 
electrode also spaced apart from the processing side of the workpiece , 
the first and second remote electrodes being in electrical communication 
with the electrolytic solution; and 
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contacting the processing side of the workpiece with a mechanical medium at 
least while applying the alternating current to the first and second remote 
electrodes. 

39. (Currently Amended) A method of electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

contacting a processing side of a microelectronic workpiece with an electrolytic 
solution; 

applying a direct electrical current to a workpiece electrode contacting the 
processing side of the workpiece and at least one of a first remote 
electrode and/or a second remote electrode spaced apart from the 
processing side of the workpiece , the workpiece electrode, the first remote 
electrode, and the second remote electrode being in electrical 
communication with the electrolytic solution; 
applying an alternating current to the first and second remote electrodes; and 
contacting the processing side of the workpiece with a mechanical medium at 
least while applying the alternating current to the first and second remote 
electrodes. 

40. (Currently Amended) A method of electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

contacting a processing side of a microelectronic workpiece with an electrolytic 

solution; 

applying a direct electrical current to a workpiece electrode in contact with the 
processing side of the workpiece and at least one of a first remote 
electrode and/or a second remote electrode, wherein the workpiece 
electrode, the first remote electrode, and the second remote electrode are 
in electrical communication with the electrolytic solution; and 

applying an alternating current to the first and second remote electrodes while 
applying the direct current to the workpiece electrode and at least one of 
the first remote electrode and/or a second remote electrode. 
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41. (Currently Amended) A method of electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

contacting a processing side of a microelectronic workpiece with an electrolytic 
solution; 

applying a direct electrical current to a workpiece electrode contacting the 
processing side of the workpiece and at least one of a first remote 
electrode and/ef a second remote electrode spaced apart from the 
processing side of the workpiece 7 and simultaneously applying an 
alternating current to the first and second remote electrodes, wherein the 
workpiece electrode, the first remote electrode, and the second remote 
electrode oeme — are in electrical communication with the electrolytic 
solution; 

applying an altornating current to tho f i rst and second romot o o leotrod o s wh il e 
applying tho d i rect current; and 

moving at least one of the microelectronic workpiece and/or the first and second 
remote electrodes relative to each other while applying the direct current 
and the alternating current so that the first and second remote electrodes 
have a higher dwell time at a first region of the workpiece than at a 
second region of the workpiece. 

42. (Currently Amended) A method of electrochemical-mechanical 
processing of microelectronic workpieces, comprising: 

contacting a processing side of a microelectronic workpiece with an electrolytic 
solution; 

applying a direct electrical current to a workpiece electrode that is in contact with 
the processing side of the workpiece and at least one of a first remote 
electrode and/ef a second remote electrode, the workpiece electrode, the 
first remote electrode and simultaneously applying an alternatin g current 
to the first and second remote electrodes , wherein a nd-the second remote 
electrode feeing— are in electrical communication with the electrolytic 
solution; 
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a p pl yi ng an alternat i ng curr e nt to th e f i rst and s e cond r o mot o o l o ctrod e s wh il e 
applying th e dir e ct curr e nt; and 

moving at least one of the microelectronic workpiece and/or the first and second 
remote electrodes relative to each other while applying the direct current 
and the alternating current so that the first and second remote electrodes 
have a higher dwell time at regions of the workpiece having a thicker layer 
of a plated material. 
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